In this paper, the concept of dominator coloring on anti fuzzy graph is introduced and the fuzzy dominator chromatic number of anti fuzzy graph is characterized. This concept is applied on anti cartesian product of anti fuzzy graphs and obtained the results on them.
Introduction
Dominator coloring plays a vital role in biomedical applications such as predicting the cancer cells via buckyball and telecommunication networks, distributed computing via circulant graph. In 2005, Munoz et.al., delivered the idea of coloring on fuzzy graph [9] and described the chromatic number of fuzzy graph. In 2006, Ralucca Michelle Gera established the fuzzy dominator coloring [6] . In the same time, Eslachi and Onagh pioneered the concept of fuzzy chromatic number as the number of partition of the color classes [3] . In 2015, R.Jahir Hussian and K.S.Kanzuli Fathima conferred fuzzy dominator coloring of fuzzy graph [7] . In 2012, Muhammad Akram introduced the concept of an anti fuzzy structures on graphs and characterized some basic concept of connected anti fuzzy graph [8] . In 2016, R.Seethalakshmi and R.B.Gnanajothi introduced the definition of anti podal on anti fuzzy graph [20] . In 2017, this concept further developed by R.Muthuraj and A. Sasireka [10] [11] [12] . They introduced some types of anti fuzzy graphs and applied some operations on them and also derived some domination parameter on anti fuzzy graph [14, 15] . In 2018, Rifayathali et.al., [17, 19] introduced the concept of coloring on anti fuzzy graph. In this paper, anti fuzzy graphs are considered without loops and multiple edges. V is a finite and non empty set. m and n are the number of vertices and edges of an anti fuzzy graph. The dominator coloring is defined on anti fuzzy graph. These concepts are applied on anti cartesian product of anti fuzzy graphs.
Preliminaries
In this section, basic concepts of anti fuzzy graph are discussed. Notations and more formal definitions are followed as in [3, 8, 10-12, 14, 16, 20] . Note. µ is considered as reflexive and symmetric. In all examples σ is chosen suitably. i.e., undirected anti fuzzy graphs are only considered. Without loss of generality, let us simply use the letter G A to denote an anti fuzzy graph. 
is an anti fuzzy graph and is defined by (
Then the anti fuzzy graph G A = (σ 1 × σ 2 ,µ 1 × µ 2 ) is said to be the anti cartesian product of anti fuzzy graphs G A 1 = (σ 1 , µ 1 ) and G A 2 = (σ 2 , µ 2 ). 
The least value of k for which G has k-vertex coloring denoted by χ(G A ), is called the chromatic number of the anti fuzzy graph G A .
Dominator Coloring on Strong Anti Fuzzy Graph
In this section, dominator coloring is applied on strong anti fuzzy graph and the fuzzy dominator chromatic number on connected anti fuzzy graph which has strong edges only is determined . The membership value of the color class is 1. In Figure 1 In Figure 1 In Figure 2 , the dominating set of G A is D={v 1 , v 7 }. The color class is c={c 1 , c 2 , c 3 , c 4 2. For any bipartite anti fuzzy graph with atleast one edge, the fuzzy dominator chromatic number is at least |D|+1.
Where |D| is the number of vertices in a minimal dominating set of an anti fuzzy graph G A .
Example 3.8. Consider the following Figure 3 , for characterizing chromatic number of an anti fuzzy graph. Remark 3.12. Consider that the |D| is the number of vertices in a minimal dominating set of an anti fuzzy graph G A .
1. If an anti fuzzy path contains two vertices then |D| = 1, 
Dominator coloring on Anti Fuzzy Graph with weak edges
In this section, the dominator chromatic number is derived for an anti fuzzy graph which has atleast one weakest edges. The color class which contains only the strong edges is assigned with membership fuzzy value as 1. If the color class has atleast one weakest edges then the membership value of color class is defined as follows. 
Proposition 4.3.
1. If G A is e-nodal anti fuzzy graph with weak edges then
In e-nodal(v-nodal) anti fuzzy graph with weak edges, the vertex incident with weak edges is assigned the fuzzy color value is greater than 1.
Dominator Coloring on Anti Cartesian Product of Anti Fuzzy Graphs
In this section, the dominator coloring is applied on anti cartesian product of anti fuzzy graphs and obtained the bounds of fuzzy dominator chromatic number on anti cartesian product of anti fuzzy graphs. Anti cartesian product of anti fuzzy graphs are considered as strong anti fuzzy graph and the fuzzy value of the color class is 1. If G A 1 × G A 2 has weak edges then the fuzzy value is calculated by 1-
In this section, all G A 1 and G A 2 are considered as strong anti fuzzy graph. 
Proof. By the definition of anti cartesian product of anti fuzzy graphs, any two vertices are adjacent in G A 1 or in G A 2 if and only if the corresponding pair of vertices are adjacent in
That is, by the definition of anti cartesian product of anti fuzzy graphs, more adjacency exists in
Assigning the color to the vertices depend on the adjacency in G A 1 × G A 2 . Therefore, the number of colors required to the vertices of Proof. Similar proof as in [13] for fuzzy graph
Proof. Every vertex in G A 1 × G A 2 are assigned with some colors in color class {c 1 , c 2 , .., c m } where m= m 1 ×m 2 . By the definition of proper coloring, adjacent pair of vertices are assigned with distinct colors. Therefore, by the definition of anti cartesian product of anti fuzzy cycles the vertices have maximum 4 strong neighbors and minimum 3 neighbors.
there exists a member in a minimal dominating set is |D| ≥ 3. Neighbors of the vertex in V(D), each member may be assigned with same color in some color classes (say c th |D|+1 color) but a vertex (u i ,v j ) is a strong neighbor to atleast one dominating vertex and a neighbor to a vertex in V\D. In such case, the vertex (u i ,v j ) and (u i ,v j+1 ) is assigned with distinct colors.
Hence
From (1) and (2), Example 5.7. consider a complete anti fuzzy graph K 2 . Apply the anti cartesian product on anti fuzzy graphs K 2 and itself. The resulting anti fuzzy graph is shown in Figure 5 . Here in Figure 5 , D={(u 1 ,v 2 ), (u 2 ,v 2 )}, |D| = 2, γ = .3 + .3 = 0.6 Let the family of color classes be c={c 1 , c 2 , c 3 , c 4 } 
Conclusion
The dominator coloring is applied on some types of anti fuzzy graph and obtained the bounds of fuzzy dominator chromatic number on anti fuzzy graph. Fuzzy chromatic value is derived for anti fuzzy graph with effective and weak edges. Also, the fuzzy dominator chromatic number is applied on the anti cartesian product of anti fuzzy graph and derived some theorems on them.
